Homotropic versus heterotopic cooperativity of cytochrome P450eryF: a substrate oxidation and spectral titration study.
P450eryF is the only bacterial P450 to show cooperativity of substrate binding and oxidation. However, the studies reported so far have provided evidence only for homotropic cooperativity of P450eryF but not for heterotropic cooperativity. Therefore, oxidation of 7-benzyloxyquinoline (7-BQ) and 1-pyrenebutanol (1-PB) by P450eryF A245T and spectral binding of 9-aminophenanthrene (9-AP) to wild-type P450eryF were investigated in the presence of various effectors. The addition of steroids and flavones caused no stimulation but rather moderate inhibition of 7-BQ or 1-PB oxidation by P450eryF A245T. However, the binding affinity of 9-AP was significantly increased in the presence of androstenedione or alpha-naphthoflavone (ANF). A comparative study with CYP3A4 revealed a similar increase in the binding affinity of 9-AP for the enzyme at low ANF concentrations but some competition at higher ANF concentrations. These studies, to our knowledge, provide the first report of heterotropic cooperativity in P450eryF as well as spectroscopic evidence for simultaneous presence of two ligand molecules in the CYP3A4 active site.